Immune escape phenotype of HPV16-associated tumours: MHC class I expression changes during progression and therapy.
Malignant transformation of somatic cells followed by selection of the transformed cell populations can give rise to tumours that display an immune escape phenotype, MHC class I deficient neoplasms. Experiments were designed to examine whether the immune escape phenotype of HPV16-associated tumours is stable or whether the MHC class I expression can change during tumour progression and therapy. It has been found that temporary growth of MHC class I- tumour MK16/1/IIIABC in syngeneic mice can lead to up-regulation of the low MHC class I expression, both in the subcutaneous tumour inocula and in their lung metastases. Mimicking this process in vitro by co-cultivation of tumour and spleen cell populations revealed that the spleen cells produce IFNgamma, which upregulates MHC class I expression on the MK16/1/IIIABC cells as well as their sensitivity to T cell-mediated cytolysis (CTLs). The up-regulation could be prevented by admixture of anti-IFNgamma antibody to the tumour/spleen cell mixtures. Similar up-regulation of the MHC class I expression was observed in HPV16-associated tumour cell lines, MK16/1/IIIABC, MK16/MET/M1, TC-1, TC-1/A9 and TC-1/P3C10 grown in vitro in the presence of IFNgamma. The up-regulation was found to be IFNgamma dose-dependent and the level of the MHC class I expression required for in vitro cytolysis of the tumour cells by CTLs could be characterized in cytofluorometry with anti-H-2 antibody. After removal of the IFNgamma from the cultivation medium or after injection of the IFNgamma-treated cells into syngeneic mice the MHC class I expression gradually dropped back to the original level or to the level observed on the tumours growing in vivo. These findings indicate that the immune escape phenotype of at least some HPV16-associated tumours is not stable and that up-regulation of the MHC class I expression can occur in vivo during progression of the MHC I- tumours, apparently due to production of IFNgamma by the immune cells in the tumour microenviroment and its vicinity. In vitro irradiation of HPV16-associated MHC class I-deficient tumour cell lines MK16/MET/M1 and TC-1/P3C10 with a dose of 150 Gy up-regulated their MHC class I expression. Similarly, substantial up-regulation of the MHC class I expression was observed in TC-1/A9 tumour recurrences after surgery. The up-regulation observed in the recurrences after surgery or after irradiation has reached the level required for in vitro cytolysis of the tumour cells by CTLs. If confirmed also with other tumour types and in human tumour systems, the up-regulation of MHC class I molecule expression during radiotherapy and in tumour recurrences after surgery may have important implications in the development of immunotherapeutic strategies.